This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please note that during the production process errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain. Presentation of the same amount a food in multiple smaller units ('segmentation') has been 2 shown to reduce food intake and increase estimates of the amount of food consumed. However, 3 this effect has been demonstrated for ad libitum food intake only. In the majority of cases, meals 4 are not consumed ad libitum, but are pre-selected and consumed in their entirety, Expected 5 satiety (ES; the anticipated capacity of a portion of food to relieve hunger between meals) is an 6 excellent predictor of portion size selection. This study tested the hypothesis that segmentation 7 increases ES. It was also hypothesised that perceived volume (PV) may account for the 8 relationship between segmentation and ES. Sixty-eight participants made computer-based ES 9
Introduction 23
A number of studies have demonstrated that presenting a food in multiple small units 24 reduces subsequent food intake and increases estimates of the amount consumed (Marchiori, 25 Waroquier another study, coloured potato chips inserted at evenly-spaced intervals in a packet of stackable 30 potato chips led to higher and more accurate consumption estimates, and a reduction in food 31 intake, relative to 'unsegmented' packets of potato chips (Geier, Wansink, & Rozin, 2012 ). This 32 is a relatively robust finding and not limited to judgements about food (e.g, Pelham, Sumarta & 33 Myaskovsky, 1994 reported evidence for use of a 'numerosity heuristic' in judgements of 34 quantity for non-food items). 35
However, to date studies have tended to focus on effects of segmentation on ad libitum 36 intake and the effect on beliefs about food remains unexplored. In many cases (if not the 37 majority) meals are pre-selected and then consumed in their entirety (Fay, Ferriday, et al., 2011) . 38
On this basis, it is argued that meal size is often planned and determined before a meal begins 39 (Brunstrom, 2011) . In a number of studies, Brunstrom et 
The following measures were implemented using custom software written in Microsoft Visual 111 Basic 6.0. 112 Appetite ratings. Participants rated their hunger and fullness on a 100-mm visual-analogue scale 113 (VAS) anchored by "not at all" and "extremely" on the left and right, respectively. 114 Participants were tested between 09:00h and 16:00h. On arrival they provided written consent 178 and then completed computer-based measures of appetite and familiarity, followed by measures 179 of PV and ES (in counterbalanced order; ES or PV tasks first). Both ES and volume estimation 180 tasks were completed in the same order; method of adjustment first, followed by magnitude 181 estimation. Finally, participants completed the questionnaires and their height and weight wasM A N U S C R I P T
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Data analysis 184
It was anticipated that, irrespective of the type of food or its portion size, segmenting a food into 185 multiple small units would promote greater ES. It was also hypothesised that the effect of 186 segmentation on ES might be explained by a change in PV. In the first instance, separate mixed 187 linear models were used to evaluate the three measures of ES (magnitude estimation, method of 188 adjustment and VAS). In each case, 'segmentation' (one, three and, six units), 'food' (spaghetti 189
Bolognaise, chicken tikka masala, and peanuts), and 'portion size' (200, 400, 600, 800 and 1000 190 kcal) were included as fixed factors, and 'participant' was entered as a random factor. Previously 191 it has been shown that ES increases as a food becomes more familiar (Brunstrom, Shakeshaft, & 192 Alexander, 2010). Therefore, we included this measure as a covariate in each model. Demand 193 awareness was observed in 20.6% of our sample. Therefore, we also included this binary 194 outcome as a fixed factor in our model. Because three models were explored, we corrected for 
3). 216
Food familiarity 217
A repeated-measures ANOVA showed that there was a significant difference in participants' 218 familiarity with the test foods (F(2, 134) = 20.54, p < .001). Planned comparisons showed that 219 the spaghetti Bolognaise was eaten significantly more frequently (M = 34.9 times per year, SE = 220 2.98) than peanuts (M = 14.5 times per year, SE = 2.89; t(67) = 5.02, p <.001) or chicken tikka 221 masala (M = 15.9 times per year, SE = 2.36; t(67) = 5.8, p < .001), There was no significant 222 difference in frequency of consumption of the latter two foods (t(67) = .42, p = .68). 223
The effect of segmentation on expected satiety (ES) 224
Method of adjustment Consistent with our hypothesis, ES was increased by segmentation 225
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were presented in a single unit they were expected to deliver significantly less satiety than when 228 segmented into three units (p < .001) or six units (p < .001). Foods in three and six units did not 229 differ significantly (p > .05). For associated means (+/-SE) see Figure 2 . 230 Magnitude estimation Our analysis revealed a significant main effect of segmentation on 231 expected satiety (F(2, 1219) = 40.9, p < .001). Pairwise comparisons (Bonferroni) showed that 232 foods in a single unit were expected to deliver significantly less satiety than the same foods in 233 three (p < .001) or six units (p < .001), and that foods in three and six units also differed 234 significantly (p = .03). In this case, relative to the single-unit format, segmenting the foods into 235 six units generated a 28% increase in ES. For associated means (+/-SE) see at all levels except between medium and high segmentation when foods were presented in 400, 266 600 and 800 kcal portion sizes and at all levels except between low and medium when foods 267 were presented in a 1000 kcal portion size. 
Impact of segmentation on ES when controlling for PV 274
Magnitude estimation When entered into our model, PV was a significant covariate 275 (F(1,749) = 11.1, p = .001) and the previously significant main effect of segmentation on 276 expected satiety failed to achieve significance (F(2,1020) = 2.9, p = .055). 277 that ES is a strong predictor of food intake and subsequent satiety (Wilkinson et al., 2012) . However, we failed to find a main effect of segmentation on ES using a VAS task 302 (effects were only observed using our 'method of adjustment' and 'magnitude estimation' tasks). 303
Method of adjustment
One possibility is that in the context of this study our VAS measure lacked sensitivity and 304 therefore segmentation effects were not detected. Unlike the VAS measure, the 'method of 305 adjustment' and 'magnitude estimation' tasks are forms of psychophysical techniques, often used 306 by researchers of sensory perception. Importantly, such methods are highly sensitive (see 307
Brunstrom, Shakeshaft, & Scott-Samuel, 2008 for discussion of the use of psychophysics to 308 measure expected satiety). 309
We also observed a significant effect of segmentation on PV. Indeed, using the method of 310 adjustment task, the effects of segmentation on volume-estimation and ES were very similar.
M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT
sizes (i.e., significant portion size*segmentation interaction) whereas for ES the effect was 313 consistent across foods and portion-sizes. Nonetheless, for both tasks, the effect of segmentation 314 on ES was no longer significant after controlling for PV, indicating that the effect of 315 segmentation is likely to be governed by a change in PV. In other words, when presented in 316 multiple smaller units, foods appeared larger and they were evaluated as having relatively higher 317 ES for this reason. Although this explanation remains to be tested formally (an explanation 318 around reverse causality cannot be ruled out here due to the design of this study), it may be 319 relevant that evidence for segmentation has also been observed in rodents (Capaldi, Miller, & 320 Alptekin, 1989; Wadhera et al., 2012) , which is consistent with a mechanism involving relatively 321 low-level processing. with an otherwise identical single whole wafer. Weijzen et al. (2008) suggested that the smaller 333 bars were eaten at a slower rate and, in turn, this increased oral exposure and earlier onset ofM A N U S C R I P T
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variety effect (thought to be underpinned by sensory specific satiety; Rolls, 1986 ) is anticipated 336 during meal planning. Therefore, one possibility is that when shown a highly segmented test 337 food, our participants anticipated greater SSS, and reported higher ES on this basis. 338
The current study provides novel insight into the effect of segmentation on ES. However, 339 with regard to the broader effect on ad libitum food intake, an alternative explanation is that 340 segmentation influences perceptions of portion-size appropriateness and impulsiveness. In 341 previous research, it was found that consuming five small units of chocolate was considered to 342 be more impulsive and less appropriate than consuming the same amount of chocolate as one In the current study, the foods were presented and evaluated in a computer-based task and 348
were not presented in three dimensions. The impact of this procedure remains to be determined, 349 although assessments of this kind appear to be a good predictor of physical food portion 350 selections and also subsequent intake at a meal (Wilkinson et al., 2012) 
